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The of steam shovel work on a slide. . ..'
'

'.. Weak oushcd uo (A) bv weicht of etr.banfc

n am (in in 7 i" m i" nwnn
of ti itmsankmsnt after troubles of

mrm ,

by extending the base of the super-- 1

imt'Oseo tunas suincieniiy io "wnM.u.
Muillbrium : ,np rtnt to which thin
blsnket hoiiM be Carried Is deter ' I

mlie l

Ilftrth Fnrt'fd
If insteiul of building up an em-

bankment on ground BO constituted n
trench be cut IhTOUgh it the removal
of the material from the cutting will
flhangt the distribution of the load of
the adjacent banks, and if the exca-
vation be carried deep enough results
will be produced similar to those In
the foregoing case of the embankment.
1. e., either the soft or Underlying
strata will bo forced Into the exca-
vated ana or the bottom of the latter
will be pushed up. when rupture Is
caused before the bottom of the ex-

cavation reaches the weaker layer.
In either case the bank above the

broken Strata ll ruptured and there
will be a movement of a portion of
the bank imn the trench, the motion
OSntlnUlttg until equilibrium Is reached.
The trench is Ailed or partly filed
by tlie material thet move In. and
when this is taken out additional ma-

terial may brook away, and so the
operation continues until final equilib-
rium and ultimate stability are secured
unless as in the case of the embank-
ments, sonie means can ha adopted tc
reduce tho load of the adjacent banks
other than allowing ail the material
to enter the prism for removal The
reeulis which follow in the foregoing
oases are modified through extraneous
cause, SUCH as alternate freezing ana .

iniw.n.; Him exe.etiaiv u umisiiiro uue
to rains or snow.

The foregoing behavior of various
materia'. under varying conditions ex-

plains the cause of the slides that
ha' e u n encountered in the con-

struct. on Of tba canal. They occurred
at points all along the Itne from the
lower end of Qetun locks to the sea
level aaction south of Mlrailorea locks,
both in building embankments and In
rarlojs evivations that were made J
Tlvy were encountered early In th
construction on tha Boaa-Coroa- ai an.
tin' i dams

'

atfaea of llatlaceint-nt-.

tn the former, dua to the weak
atr.it., underlying the aurface, there

.. caused a bulging up outs.de of the
embankment, with a consequent set-

tlement ar ill (placement of the pile.
Tb slip winch occurred In tha rock
pu which formed the southern toe of
rhe portion of the Qatun iam near the

ice of the old French '"anal and
wh ' h brought forth such adverse
celticism of the project at the tune
was cawed by cluiiiplng rock on a

eoft and slippery ina- -

lartal
On the relocation of the Panama

Railroad high embankments were built
an ground underlying which were rel- -

atlvoly soft strata that could not boar
ajp) rreure transmitted to them by
the masses,

DspsndJng upon t ie rniisaa. tha
oinies which were encountered while
excavating for the lock and Ihe canal
prir-- were of three disUovt classes,
Flrat, thoaa caused by tho material

n natural slots-- , in oaaas
Where tha banks wera left ataapor than
the angla of repoaa for the particular j

material through which tha egcava
tjon waa carried.

Second, Ihusa dug to the fact that
material mora or less parmaabie re-- :
posed on relatively harder strata,
which Inclined toward tha rutting,
Whan tha excavation reachod a level
near or helaw tho intersection of the
hardr plana i'li tho sides of the
orirtin tha auperlinpoaad mass moved
into tha excavated area

Third, thoaa which raauttad from tha
fcraeking of weak strata underlying the
bank, rupture being produced by the

of tha weights of the
banks due to tha removal of the ma- -

ter al from I'ne nrism.

tildes and lire ML.
The flrai tw, lapses were deslv- -

nateil '.slid, s Wlth the third . lass
the causa was th.- breaking up struc-rm- t
turally of tho iri material, snd
they wore called "breaks" in

to the elides, although after
the break occurred the movement of
the mass ghOVe the fractured strata
Into the excavate,! area produced tha
aanie get. oral effect as a slide of the
other classes,

The flrsl oi.,,, gave relatively little
trouble and .t'.sed entirely when the
natural flop.. r the material waa
reached The incond olSSB usually
hroUghl in quantltli s ,,f material siei-
deniy at limes burying or overturning
steam shovi .111.1 tracks, interrupting
drsuu ie," imd lUSlng considerable de-
lay and additional expenas, in these
case whin the muterial reached theangle of roposi which tho conditions
Imposed th ra waj no further rouble.

The third class or ureuka were the
nioit rion-- i 11 ml uflcult slid S I'll
nguntered, and ut dlfllcultles
are duo to breti two In number, on
opposite s di , uf the canal In Die

mmr i

strata
I Vicinity of fuli-hm- . north of OoM inn.

While Lla-uk- s at various
pHWM alone the lino of the camil,
those In QalUard Cat, or the natvt-- 1

on uirottfh the continent divide,
were the mot MlloiM, because of tha
h,,1Wl Wmsaes ,.f msMriaJ
which composed II and the depth of
tha cutting, which affected the terri
tory adjacent to the cut for a COO

The Krench company experienced
dlfficultiei with a slide at Cucarachaee
early as ls$4. but all the Indications
pointed to n, surface movement only, i

and this opinion w:us supported by
geologist who examined Into the mat-
ter. With the poeslbla exception of the
French member, who is said to have
been somewhat on tha
subject, the International board of
ngineers anticipated no difficulties

from landslides, as their report clearly;
Indicates, and us does also the testi-
mony of those membera of thai board
who appeared beore tha committees of
Congress dealing with the canal. Tho
lldaa that were regarded aa probable

were surface movements of the tlayj
covering the rocks, resulting from the
heavy rains, and these wire provided
for by arranging the slopes in a series
of eteps on a general Inclination of 4."

degrees, the angle of repose of ordinary
earth.

After the United States forces began
work, sliding at Cucaracha continued,
and in lo a geologist was employed
who, after ipendlng - ime months mak
ing personal examination of the geo
logical formation of tha country tra
V(.racl by the anal, m.uie a report on (

the subject. Which was published In
full In tie annual report of tiie Isth-

mian canal Commission for r,"iT. in
this report he s' ites

"The relation of the Isthmian geol-

ogy to the varied prohb m of c. al
construction Is, In all cases, intimate.
One of the problems that la rloaely
connected with the geology i that of
the excavation of the cut In the cen-

tral area. Actual work has advanced
so far In this region, however, tic'
geology can add little to the practical
Information acquired in the course of
ttv excavation that has already been
made. A leas evident, b it perhaps
, loser relationahln exists between the
geology und the problem! attendant
upon the construction of the lock" and
dame, while the necessity of obtain-
ing larg quantities of building mate-

rial near the points who- - locks and
regulating work- - arc to be constructed
ail for a Mpeuia study."

siiie t me Oeoloerlat.

From thta II would appear tha 'lie
excavation 1n the PUI would be at-

tended with few difficulties other than
those which are usually encountered
In work Of such character and mag-
nitude, and thai tha services of a
geologist in connection with the canal
would be of value with reaped to tho
lock and the construction tiuit, rial
required therefor, rather than the ex-

cavation through the continental a

However, he discusses subse-
quently, m the same report, Ihe con-

ditions of the cut in the vicinity of
our present difficulties, t manner
still more eX pilot, as follows.

"The physios! character ol the Pu-leb-

beds, consist it 1:; as they do of al-

ternating lay ra of sandstone and shale,
peculiarly favorable to landslides.

Structurally, however, the strata are 00
nearly borigontal. or have such low
southerly dips north of ledd Hill that
movements Involving largo masses of
rock nre Improbable, while slopes of
suitable angles Will do awav w.th the
danger of minor slips

"Gold Hill l hounded on Uia north
arid south by faults, the mass of the
hill having sunk with respect to ihe
rook on the other side of the (SUiti,
During 'he process of faulting the
strata were twisted to Ihe eastward,
and now have Sleep dips In that direc-
tion, This structure is also compli-

cated bv large masses of intrusive ii-t-ri- it

which were Include 1 in the Culebra
Istda prior to the faulting. The Indura-
tion resulting from these i' Iruaiona
has bean so extensive that all tlie
rocks in Hold Hill are now VOrj lard
and firm, and with the sedimentary
beds dipping into Ihe lull the cordl- -

tlnns are lueh thai landslides are most
gn likely to occur.

Sufi ii,-- is in C'tttebrs,
"In Contractor's Hill s heavy brer

da member of the Culebra lied dlp
In the direction "f the cut It Is be-

lieved thai the soft Culebra beds will
b,. encountered brioa tha breccias, If
these beds are found to have strong
northeasterly dlpa thai la, if they are
Inclined lu tlf Hire, "ion ,s the cut, as
tin- - surface indication suggest u will
bo nocessury to make
low slope on ihe southwest side of tin.
oanal at Conlraetnr'a Hill in order to
avoid any possibility of Inndslldss,
This Is the only ! t!"iig the canal
where such movements are in all pus-sibi- e.

in my opinion, ti e danger i not
serious, bul ordlnarv, prudence requires
that If the soft Culebra beds are found
beneath the breccias to d p at anglea

I
I iTi Ml

' T'
-

.. mem (B) ; (C) not to
i imp i smii i a .jasv. ajsmJi rr.icmnrv mt ., ,w mi' tm- i

V-- - .... 'i:

a - iiTiriiw mm n

of 111 ire than IS degrees In 'he Ilrao--

Hon if the cut the anglt of slope be so
reduced sa to o away with all danger
of ellpplng.

"Ho wo, a Oold Hill and Cuoaracha,
on the nort hoax! side of the out, land-
slide!- have taken place in
the rainy season. The materials in
volvi d in these stidea are purely super-i- n

detail some cnsrn Krench spoil
biink have slipped, The OSUSS la all
cases re. ins to be the stitut-.it- l of j

the in surface mat rial
and in tn vemi ni on layt r of slippery
clays eitl ler In ho Culebra isds or
reaid 1a lays tiion which spoil was
dunted

"T n- - basin south mid east of Hold
Hill mllects large quantities of water
durii the rain) season, and this as--

capes through no well defined drain-
age, but In springs along Ihe of
tho nt In soma cases surface sons
or even the rook of the Cub bra for
mutlon may take place In

They are not serious, however,
and although they may oontlnua in a
minor degree f r a number of years,
the removal of tha material before it
reticles tl Ige ( the cut and the
gradual reduction of the slopes back
..f the cut will stop this trouble. The'
French attempted an elaborate system,
of drainage to overcome the difficulty.
but tins has bean proved entirely

and It Is that;
any sti 111 r thai sort would be
t leal of I con

Hill Weak,

So far tlien as the geolOgtfg could
foresee, dlfllcultles north of Hold Hill
were and if any occurred
they C0U d be easily overcome and pre-vsnt-

i y suitably sloping back the
side of the excavation. The weak
place along Ihe line, the locality to ex-

pect landslides, was on tha. south wast
side of the canal at Hill,
provided the beds below the breccias
dipped a' greater angles than 15

This locality was carefully
wetoned, but the slide that occurred
there were small and caUSSd but little
trouble.

The geo ..gist's report gives correctly
the conditions ul (hj earache as ha
found them, but the In

other 1. spools regarding It were not
realised, for, except the breaks that
now lose ihe canal, It was the most
dlfltOUH of all tie- slides to handle.
As described, It was a typical slide of
class two, und continued eo, giving
more Of 'ess serious trouble until H

rock dike was uncovered hi 1910,

Th.h dike seemed to possess ample
Strength m hod back the great mass
,,r ,i- - remaining on the levels above
i. ...wl lbs movement that continued
after tit.- ro k mass was uncovered

was well denned, llowing on either
aslda of .t afti r motion cenaed the

,havy rains was down day from
above, but Miis raused no particular
trnuhlu in 'his vicmity the day
movement resembled Hun of a glacier
end li Ihe tali of 1907 so effectually
block Hi I l a tl.nl st, am shovels
could in ike no headway and recourse
w:u had to l.ilcinu a passage through
for the ir ii I, movements

hut the
troubles gn dually lessened until the
dry season f 1910-1- 1, when they
ci asi d entlt ly.

Th dlfllcultlea i'iu'i utile ed else-ase- d

when because of lldes linr and
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closure of the canal. Waves
they became so troubles. me thai In the
latter part of 1910, at the eugg stlon
of ur c, w Hayes, hlef geol gist
of the Geological Survi ly, who exam
ined the various localities on (he th- -

mua where movements imd occurred
or were Si progress, a geologist rec-
ommended by him as having had the
necessary experience for such work
was employed to assist In Die exca-
vation. It seemed I"-.- .Me that thro jgh
thy expert advice some of the move
meats at least m ghl he avoided.

At 1 orU Three 1 ears.
Donald F. Mac Donald, the geoi-- :

oglsl so employed, was connected with
the Work for nearly three years, made
a careful study of the formations arid
materials aa tic excavation
and WSS helpful with hll advice and
suggestion. He wits convinced from
a study of the situation thai our dif-

ficulties at i 'ucar.it ha Were at an end
and that while soma of the clay on;
the titter levels night move into'
the cut. the amount would be so email
relatively that It could lie handled
easily atid without material int.-r- -

fsrence with the other' operations,
for the dike Which bad been uncov- -
ered wou.d hold.

theaa expectation
wars not realised. When the n k

m.Lns forming Hold Hill, at the origi-
nal ci.iiilneni.il divide, was pushed up
through tin' formation existing in the
time lis molten mass overflowed the
adjacent l ls so Dial It has the shape
Of a mushroom. The mov ement ut j

Cuoajrai ha had pulled out the support
of part of the overflow, which to some
extent, seamed and broke j

off, causing a rock slide soulh of the
hill tn the middle of January. 1913.'
This WHS followed on January 10 by
a typical "break'' at Cuoaracha, by
which the r.H'li bluff Which was hold-

ing hack tha Upper mass of clay broke
at or below the bottom level of the
canal, filling the prism
with clay and rock, readhlng to sixty-nin- e

feet above sea level on the oppo-
site or west aide of the cut.

The length of the prism SO tilled WSS
1,600 feet, Steam shovels wore scarcely
able to keep p.ue with the movement,
tracks were covered and
shovels overturned un.i the difficulties
of Increased, since only
taji track i sufficient for two or three
mrs could ho maintained, further
more, thai soft material Increased the
itifTlrulties on tho dumps. As the
movement continued the clay broke
further and further up the hillside.

Rlulee Found Handy.

There was etiu a largo quantity f
material near the tops of tho hills
forming tha basin from whloh the ma
terlsl was moving! there was a alulo.
'n Plant that hail done the work for
which it was oiiganally purchased;
the of the ground on U
rsvsrss slds of the hills lent Itself ad- -
mlrably to sluicing operations, and
this mctiio,i ,,r removing the upper
portions wus auopie.i, i pvv.iru oil
1,000,000 outac v.irds., which in all
probability would hv moved down
into the prlSm, were removed by
sluicing it a coat "f 11" cents a cubic
yard.

In the meantime the remainder of
the cut was Hearing completion,
ready for the admission of the water,
and the question of continuing the
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difficulties underlvin?

mnnnftnannum

experimentally.

comparatively

Buperlmpoaed

ggneentration

contradis-
tinction

apprehensive

comparatively

Jlfflritf:'irri ..,,,-,- spread sufficient produce equilibrium

lliiMH Hlli s:m :.rr.rff.r..r.!:';;:,

aaai iiiiMuiiaTav minmii 'a BgiaBHsaMijjMsMj

frequently

consolidated

thegertand-aiip- s.
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Contractor's

predictions

Hubaequenl
Interrupted trnfuqinrtntlftlii

complete

progressed

Unfortunately

unsupported,

completely

disarranged,

transportation

configuration

that are moving down shown at
remov al of the balance of the slide bj
steam shovels or by SUbStltUUoh of the
dredges which w,re available was
Considered. The elide had occurred In
Januar) as many steam shovels weri
concentrated on the slide as could be1
worked to advantage: it was esti-
mated H at the removal of 2,000,000
cubic yards would clear the prism and
that the bottom grade a'ould i

ranched by June. During February
eight steam shovels removed IM.6T7
OUblC yard six shovels working dur-r.- g

March and April removed 803,090
and 904,909 cubic yard respectively,
but these were dry season months.

The rainy season set in and reduced
the output of the same number of
shovels during May to 14V"o' cubic
.varAis and during June to cubic
yard- - The expectation of reaching
the bottom al this time vvas not reali-
zes! Tin. cost of excavating material
from the slide was not segregated from
Uiat of the balance of the cut ; the cost
of removing 921,000 ami 000 ubiu
yards from the eniire length ol Ihe
cut, Including Cucaracha, during May
and June was OL' and Oil Cents per
cubic yard respectively. Difficulty
was experienced in maintaining tracks,
not only at tho slldo hut en the
dumps, and with 'he ntontha of heav-
iest rainfall still ahead the difficulties
and the cost would lie increased.

Dredging Ileal Means,

The available dredging deal was
lapabie of handling larger quantities
f material than ihi number of steam

shovels, the dredges could Work tweti.
ty-fo- hoars per day, while the shov- -
eis could work not t.. exceed twelve
hours There would be no tracks la
maintain, for tha waterway itself fur- -

n.shed the transtHirtatloii rout,-- an
there could he no trouble at the dumps,
which would bs various Indentations
in tin, lake All in, In at ...us pointed to
dredging as the last means ul remov-
ing the balance of Uio slide.

Another factor wag taken Into con-
sideration. It was he belief that the
effect ,.f the water would tend to re-

tard the si Idee, through the counter-
acting affect of the weight of the vol-
ume of water, and this belief seemed
justified from the experience gained
With Ihe slide below fia tun locks I In
the other l and, the geologist held the
opinion lluit the water might to some
extent develop the slides; if this worn
to he the (.iLse, then tile sooner this
fact were developed the better, Mr,
Mac 1 oi: ii, l a Views ale expressed In
hla report Incorporated In the annual
report of th,. isthmian Canal Com-- I

mlialon of ibis, as follows:
'The turning of Ihe water Into the

canal will remedy the.slides in so far oa
It Wttl provide cheaper methods of ex-

cavation and removal of them bv
dredging. The iterbalanctng ef-
fect of tho water again! I ho slopes of
the Canal will he very small so far a
the slides are concerned, for the fol-
lowing reasons i Tha maximum depth
or water In Culebra cut will he forty- -
uve i, ,u lllld Ihe height of the slopes
where sliding mlghi ur is from sev
enty-liv- e to ami feet. The sliding ma-
terial has an average specific gravity
of about 9.5, to nce 4" feet of water
will balance anoil I eighteen feel of
slide if the prsggllreg Were evenly
disi rlbuted,

considering the more nr less
wejjyl lhJsKl flO0t I and th.- tMOk

'A."
pressure! of many of the slides It is
estimated that the forty-fiv- e feet of
water would be equivalent to only
about tm feet of elide pressure other
considerations are that, though the
water will protect the lower part of
tn, canal from oxidation and weather- -
In t. thus rimoviiur a sin ill s um- - of
Weakness, it will cause water to per- -

tntnte under pressure the cracks and
interstices at the foot of the slope and
thus be an added source of weakliest--

though not a serious one to the slides,
i n the whole, the water in the atial
will slightly increase tin- - tendency to
slide, b it tin will be nun h more than
offset bv the i heate r methods of ex-

cavation and tranaportation which can
then be used"

Water was admitted to tho cut on
i ict,, her iu. oi9, The dredges reached
Cucaracha slide on October It, tilt,
itei up to August 3, 1914, on which
date Ihe first ship went through ihe
canal, the removed 2,797,090 cubic
yards, or on average of 299,199.79 cubic
yards p.-- month, The ateam shovels
working from January 20, 1919, to Sep-

tember n. 1919, when steam shovel!
operationa cenaed, removed a total of
1,139,701 . utile yards from the slide, or
an average of 142.492.4 cubic vends
te r month The cost ,,f tho dredging
for the period mentioned averaged 44

cents per cubic yard, while the cost of
the steam aliovi operations for a total
of 235,1199 cubic yarus removed from
the en iro length of the cut during the
pi rlod considered. Including Cucanv
ch i. was 95 cents per cubic yard

The third class nf slides, or "breaks,"
V ,,n in 1907, at tho Village of Culebra.
and those in this vicinity have b en
the most serious and troublesome, The
Brat one manifested itself when the
, xe..ation hud reached u depth of ap-

proximately 100 feet below, near the
oi.i Panama Railway station, by a
crack i" 'he surface of the ground,

xtcndlng from one point on tin. prism
i. pe to another.

i.ifts steam Ifcsvel,
Subsequent 1 the appearance of the

crack 'hero wa a subsidence of the
surface on the side of ihe crack
furthest from the prism, accompanied
by an upward movement of the bottom
of the excavated area and followed by
the settlement of the mass between the
era, k and the cut with ultimately a
sliding in of ihis mass into the ex-

cavated area, lu some of tin- - subse-que-

movements of this kind the up-

heaval of Mi,- bottom was sufficient Ui

lift a team shovel (landing on tho
portion pushed tip- The Brat break
affected but a few hundred feet, but as
th, depth of the excavation Increased
ih,- bn aka became more extensive both
In length and quantities of material in-

volved; furthermore, they occurred on
both the east and West banks, until
tin upward movomenl along th,- - bot-

tom of the excavated una affected a
length of ooo fe i north of Quid Hill,

The borings of record failed to dls
close any weak underlying strata. The
cause undoubtedly was the unequal
distribution f tin- pressure exerted by
the fidget! At ball'..- - Such tho
case If followed that II' the fiotght of
Hi, , banka vara reduced ihe move-
ment a'ould less, tied and if reduced
sufficiently would tease entirely, Op-
position developed to tins method on
ih,- ground thai more material would
m al! pn.l.al-iUi- bo tlmu

Two
Two breaks occurred In rather rapid

aucooaeion at Culebra in the utter part
of tllO. The usual interruption ,,:

work o. CUffed, The hcer one of the
two determined the change In plan
and In January. 1911, the reduction In
the height of the adjacent banks on
t;h sites or uauiara ut in me vi- -i

cinity or t u.enra w is mrecieo ana
gun. Had the adoption of the method
been delayed there would have been I

other difnduHiea attending tlie lighten - j

lug procese. for the outl- -t to t'o- ma.u
line would hav e been cut On and there
would have been a very material In-

crease in com to arrange i r the trans-
portation of the spoil.

The geologist after examining Into
the situation strongly indorsed the

' lightening of the banks, not alone be- -

cause of upsetting and delaying opera -- )

tions within the prism but because
"each slide of this type deforms and
weakens the rocks down below th"
limits if the material which actual
goes Into the cut at the time, and th.
sheansl and weakened rock requires
much natter s,o.s t,, maintain itself
than would have been necessary had t

not bean strained by pressure and
deformation,"

The work nf lightening both th
east and west banks was carried on
until Dis'emlier. 1913, at which time
9,599,994 cubic yards had been remove
from the east bank and h.7''T 990 cub
vards from the West bank, resulting
In slopes of from 1 on ." to i on 6

for the east side, and from I on L' 16

o 1 on 4 3." for the west side, s

were arranged in a ser es of
benches.

Tho result of this method of pro-

cedure WSJ that when tho operations
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in the cut In the vicinity of rulcbn
were completed prior to the admiados
of water the breaks In the ha! ks anil
the upward movement of i1,' bottom
had ceased entirely.

t'raeks Ootaa and
When the surface of the -- ind a

exposed to the sun cracks apiiear dllf.
ing tha months of no rnln after tha sun
ami winds hive dried oul the i irfao
T'nless the cracks are of soma s M

caused by prolonged exposure, thai
close and disappear after the ground
is saturated by the rams. During tin
dry season of H'ln a crack appears!
on the east side, opposite Culebra
alsiut 1,100 feet from the prism, in aa
old French dump It was parallel t
th.. canal-- did nt Join ihi hanki
there was no breaking up of U bask

tween It and the cut, n r any sub-
Stdsnee; in short, there Were none n?

the Indications that accompanist
hr, iks.

The gcologl-n- - suggested llirhtorllr
up the banks, which was dn h
sluicing and st.am shovels, and M St

movement could be detected ill r. ;

every reason to belleva that it was. m--

break, especially as subsequent to
this the prism below this si n wv
completed I fu I width and di pit
without ant IndU 'atlniM araoes rtn,-

anywhere In the hot. ,111 mi,..
crack had exlsti for oim years a
tho foot of scion Hill 1

it j! hi pi . .,

logically secure against any tnu
nu-n-i. and wln n the material woj liu
away from the upper port
bank end the elopes ,,f th,
reached tho crack .i apparc
not Increase, and there was i

intent. The geologist has mm
the minimum und maximum i

which in his opinion th, breii
extend, and the excavation - ii i' tan
banks Was extended to prai tl, , i tn
maximum limits outlined, in - re por.
tlona exceeding these Hin ts It

were the conditions In tin- - s. i o!
the canal when water Was , Im led

Opening n Roth Hldea

In the dry SClUtO i of 1914

cracks appeared on Solne of the to-

lltermedtate benchei the two t leg

in the vicinity of ih i, i

they were ordinary dry ee.i r , io

or (he first in, 11. otlons
breaks could not i.
th. iigh they res, ml, led :l . n
guard against contingencies, ..

'.ho shovels Wi re r. titrated an
ion the eaet hank, reducing M

j etiil more, until April I r ' t

tho west bank tl.ev mntll
I until Ju,ne II' I I. bv v, i

Here is
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Men o ,,., .. llf fri u
builesl) useful,

A Tied. ite i 'shine! ill i.her iiiii.il' .i rstttbl iid oi del !uroteoted from daman.
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iimnient h - em d
' 'ah or Msh
.'IHI tn i aim

Send for pni
Tindnle Re rd Cal

provide a a ,v ,.
Keonrd Inatsnili
A simple and pr
, Aliens., ttuj .....
nieeti itiUtn Hepa

vv in .,,i i
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